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Introduction
• Since the 90's, the multicellular converter is studied as a hybrid system for
• A state feedback controller or a diagnoser based on analytical redundancy 05/04/2012 Hybrid observer for the multicellular converter 3
• A state feedback controller or a diagnoser based on analytical redundancy relationship requires the measurements of the internal variables (difficult and expensive)
⇒ A state observer is an attractive and economical solution 
Advantage: Reduction of the harmonic content of the load current.
Disadvantage: Simultaneous tracking of the load current and a suitable distribution of the capacitor voltages. 
Model of the converter
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, it exists a maximum of 2 observable components The objective of the control is to determine the evolution of the signals S j such that:
• The converter supplies the load current as close as possible to the desired load current PWM control Control strategy:
• Based on an average model Hybrid observer for the multicellular converter 9
The internal voltages are naturally balanced.
There are 3 possible cycles if the load current reference is constant.
Hybrid observer
Application of the hybrid observability concept on the converter.
The observer associated to the converter:
• Estimates the internal voltages of the capacitors 05/04/2012 Hybrid observer for the multicellular converter 10
• Estimates the internal voltages of the capacitors
• Uses the load current and the control signals
Observability:
N indicates the unobservable subspace on the interval
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The system is observable if and only if: [ Tanwani A. et al. 2011 ] The time between 2 discrete instants is noted:
Reduction of the non-observable state space:
05/04/2012
Hybrid observer for the multicellular converter 12 
We define 2 matrices:
and we can denote:
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For i=0 to N Compute 
End for Compute
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The study is realized on a 3-cells converter (p=3). It is controlled by 3 signals S 1 , S 2 and S 3 determined by a PWM controller. Its parameters are: The matrix associated to the orthonormal basis can be also calculated:
